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TRANSMISSION FOR A REMOTE 
CATHETERIZATION SYSTEM 



TRANSMISSION FOR A REMOTE CATHETERIZATION 

SYSTEM 

FIELD OF THE INVENTION 

. rr 1 ,y : — — ~ 

.techniques. '^avascular catheterization and catheterization 

BACKGROUND OF THE INVENTION 

Catheterization procedures are „„, 
and treatment of diseases of the h 9art 7 f ° r dia 9" 0 ^ 

Procedure is generally ,ni Uate d J^^r^ The *n 
patienfs body. The guide wire .IT " aagU "' emK into a "ood vessel in the 
coremoniyinoneofthetariTl!, * ^ — ■ -s, 

P* - catheter is s oT^ ' Z T~ "» ^ A, this 

Once ,he catheter is in the des reVJl r " **" «— 

•eavlng the catheter in , ? ^ "** C " *" bs ~* 

inserted without using a^^tT ^ - ~ * 
devices into the body sThaT' be USed to •« -ciliary 

d.a 9 nosHcor,herapeu„; pro l ure ; n ^ ^ ba "°° n ' " ( ° «"*"» «-r 
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2 

- on° ir^cr r i% r-- — — - - ^ 

^"cement a, the dista, end How £ ™ IT BP ^ 

«- catheter from ^ ^ - *> oon.ro, the dista, Up of 

effective, t he y are tedious, reouire ^ .«■*■»• « 

procedures that fetigue the use-. SU " in lo " 9 me dical 

Furthermore, to facilitate the 
catheter application, the physMan JT,^ inSert '° n the 
"assistance of a flu orosoopT , "a W T 7 ^ " W,th - 

produces a reai-tirne image aho'll ** * t Th * fluoros ^ 

-he catheter. through the Z^ZT ^ ^ °' "» «* 



The fluoroscope generates a high level of v ™ ... 
significant danger to medical oe™„„ , " ra * ati0n ' Which pos « » 

art. in order to provide « n T T"" there, °' " ^ ""^ in «- 
Personne. gene ra „ y J^'^r ,0n ~' *° —ding medical 
— the entlre body — e protect iead garment which 

—parent glass face and e y l «Z* i^T" indUd ' n9 

cethetedzation lab present safe^ contms for , " U ""° 0Py ' n 
keeping among the ca,he terfeation , a b ™ th ^ ^ 
—on dosage the, each mem tr rltivt ^ - 
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CONTROLLING CATHETERS ,N !! APPARATUS FOR MAGNETICALLY 

5 body including a magn e, sysCTaZ med ' Ca ' *"* ,hr ° USh ,h * 

*P- ~ end of the iSlrT " ma9net " 
device; a computer for controllino th„ end ° f ,he medta " 

••he computer, for providing b pla I ima9 ' n9 **" °°™ «° 

' -dica, device ,a bein g I, L 2^ * P " ^ - 

'-ages from the Image 2Z- an ** « »"the 

Identifying the desired path of the madL^ f<>r ' nPUt "' n9 »° ints 

computer is p rogramm L to l^T °" "* " *» 

However, 6,522,309 requires expensive and bu.Ky eguipmen, 

^ztz:::t^:ttt er for med,cal s 

"edica, instrument Z „ a p l e , ** a 

confroiied device has a m to irrT re9 '° n °' ^ Th ° ~ 
conboiied device . *J . * ' to the remote- 

Predetermined relationst wi L"IH, V ^ ^ *« - * 
medical instrument and Carte l mech *' ««" •» 

•he medical Insfrumen. ^he ~ , '* ° 0n,ro " ed ™«°" * 

mechanical energy, ^T^T.T*:' ~ <* 

the motor, selectively positions the In P re *tem,ined relationship w„h 

y pos,t,ons the medtcal .nstrument within the region of space 
However 5 77Q roq a~ K " 

instrument. nc/posZ^ ^ r0tat '° na ' m ~'°'the medica, 

the insfrumen,. ' *" ^ for and removing 



body of a patient A control unit ho ' probe "° the 

•he pabent to control insertion of the probe intn IT ^ em rem0te from 

« - an object of son, " ^ devi - 

ooject of some aspects of 6 72R rtb » 

methods of catheterization that allow m J , Pr ° VKie a " apparatus 

•vicinity of me nuoroacope and te lT PerS °" ne ' '° be diStenced **> *• 

invention to provide a mechanic * , ^"'^ **<*°* of the 6,7 26 , 6 75 
catheterization procedures. rem °' e C ° ntro1 Performance of 

1 5 , ' SUCh 35 that Prided in 6,726,675 

component, such as a .-JI^* ^ ~ 

Linear motion of the guide wire i, ! ^ tWO pressure ~»ers. 

liters on their axes. R Li mo 7 ^ * ~ - 

20 motorized rotation of the ^embTT „ ^ ^ ' S — by 
anound me guide wire's „ne r T^ IT ^ "* ^ *" d ,he «-* 
oan be accomplished as well. "" uvsment combining advance and rotation 

mec^anUTaTsm'isslon Icemen! 1 ** PreSSn ' inVen, ''° n to provide a 
» catheterization system, with thefcZn " 9 "** * ' e ™° -** 

the followmg several objects and advantages- 

component ^ ^ 9 "~ solid medical 

• Can pertom, both linear and rotational moHon simultaneously 



• is simple and mechanically reliable 

insertion, a slot ,n the Emission enable luT * SWe 

a. desire, poW , wlth no need ™ to «» direct* 

.removing the guide wire from the .remission PrlnCiP ' eS «*» When 

Still further objects end advantaoes win k 
10 -"^onoftheensu^^ ^ ^ a 

BRIEF DESCRIPTION OF THE INVENTION 

— z^Tcizr™ with some ~ 

Polity of motion 

15 mo8o "----- i c e . mea z ra ri; ris :r ed ,inear and ^ 

a commands from an individual or machine- 
mecC; ,eedte0k ~ — of the drive 

serein mo«on of the elongated device Is conned by a .osed conbo, 
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loop comprising tne ^ ^ 

proving feedback ab0lrt the dwjcB ^ tQ ^ 

inve r r e :crr ;:;i is r pre,erred * ° f - ~ 

or combine iinear a ot^oZ o ** '' mPart,n9 ^ ^ 

comprising: " e '° n9ated dSVlCe ' ,he •W»™b- 

z :;: ~ na,,y attached ,o a support - — * - — 

'SZTT' coaxia " y and rotaHonal,y attached to the «« »* 

gear, the second nta.n gear gaared .0 a roller drive gear and capable of 
being dnven by a second drive; paweor 

IZZZZ in 7T the e,on9ated device may ba *•« « 

ax, of the elongated device's rotation, the linear drive coupled to the 
** ma,n gear, sucb tha, wben , he m ma ,n gear is rotated L 
elongated device is rotated aboo, the the elated device' al o 
-otabon, " near dr ' Ve **" 9aared t0 »» — **• gear su h L 

~T: d main aear is ro,a,ed tha — ^ve 9 im p a : 1 

motion to the elongated device. 
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~?to^ 

applied to the o P erat,on of the first and second drives 

.nv e nt:r2;r d :z r ^ pre,erred embodimenb * - ~ 

wherebv L 7 f connected to a linear position sensor 

ana tne first and second drive positions from the first 
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and second position sensors. 
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«J2T™ " """""" "~ ««. »»«. 

a main gear rotatlonalIy attached , o g suppo[t ^ 

dnven by a first drive; 9 

^Tnlt Tf ^ e ' 0n9a,ed **» ^ a,ong an 

«. of the eiongated device, rotation, the „ne ar dnve coupled to the 
Are. ma,n gear , such tha , when ^ ^ ^ 

3 IT 6 is ro,a,ed about the the eion ^ ^ o 

~ jizzrr " h a s, °' ,o erawe — ■ - 

Furthermore, in accordance with some preferred embodiments of the present 
~n. the « drive a „ d „. ^ drive ^ ^ ^ g ^ 
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tracking mechanism so as to allow a, * , 

-v efo Mn S e rton o rr e m0 v a( r e rn:r d :~ omesiotand,heiinear 

-P-a.ee ,n ,o insert or remove JL^tTce ^ ^ ^ ** 
10 second positioner measles I , " °" * driVe and a 

whereby , he acJm^o, ""^ '° * ^ 
15 Cosed oon.ro, ,oop 1^7 *** " a 

.he linear posiUon seZ *1 " " * nB * d deVi0e fr ° m 
and seoond posiUon llt ^ "" ^ tha ** 

» -e ro„er .a, bot h S^TSS: ~ ^ " ' " 

— :r e rnd~ c a e r rr femd embodi ™ te — ~ 

25 conned via wireie^tLs ' S * " ' nternal a " d 

-err^^ 

is a that is dnven by power (h>m a coil on the main 
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gear that is in contact with brushes on the base. 

r,::;:ir;rr ona,,y attaohed *° a — - — 

gating a second main gear coaxially and rotationaily attached to the 
»« -an gear, the second main gear geared ,o a roller drive gear and ' 
capable of being driven by a second drive; 

paging the elongated device aiong an axis o, the elongated device's 

i : a h drive ' the unear d,,ve * - « 

olZTSr main 9ear is ro,a,ed ' - ^ * 

rotated about the elongated device's axis of rotation the linear driv» 
gear , a rotated the Imear drive imparts linear motion to the eiongated 

JST^iT p ~ embod,men,s of the ~ 

"near and rotary moL, a J^Zl ""^ " 

an e,on 9ated device, the method comprising- 

TZ n r L~ na,,y attachad 10 a 5UPPOrt and — * - — 
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engaging the elongated device alonn =,n „ • *^ 

- imparts , inear m o,, 0 ;r e xr d ir nd drive ' such ,h * ,h ° — 
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BRIEF DESCRIPTION OF THE FIGURES 

is a fton, proi9etlon view of a mechanical transmission In accordance 
w,.h a preferred embodiment of me present invention, 
is a top projection view of a mechanical transmission, in accordance 
w* a preferred embodiment of the present invention, 
is a rear projection view of a mechanical transmission, in accordance 
w,<h another prefen-ad embodiment of the present invention 
is a front projecSon view of a mechanical transmission in accordant 
w,.h another prefen.d embodiment o, the present invent * 

DETAILED DESCRIPTION OF THE INVENTION 

~-ed„„eararK. rot a.moj;r * ^ " 



FIG. 2 
FIG. 3 
FIG. 4 
20 FIG. 5 
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Beva, which is included herein bv refe^ Th !^ J (20 ° 4) ' °* 
invention is the transmission the, t p Wh e 7e ° ** »~* 

parUculady suited for integration with 6 726 67s7 ' nV9n,i0n ' S 

other remote control catfJL >■ 6 ' 726 ' 675 ' * ran ^n^'V be used with 

guide wire or cTe er Tu"" T" " rotaH ° na ' * • 

•incorporates u^^T ^ *" '"'"^ in, ° ^ ^ ** 
device's longitudinal T. - " e ' 0n9ated "*** ^ °' ^ *» 

elongated de^ ^ S^tZ" * ^ ^ °' 

esel 44 iaadtng to a target location in a vessel or a heart 24 of a patient 22 
'for simpiC' ° a,heter 18 ° Ver 3 9UWe «* * «— * * 1 

Catheter 26 is fed through a catheter propelling device 28 »„„ .„ 
coupled proximally with a catheter interface 30. ' """ 
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ca, ^zzz:z^ tj: peri r various ,he ~ -** «~° 

- - such jr^rsrs : ;r r ~ media - ° r 

used «o capture images showing the posiUon of ca at 2 6 A , h flU ° roSC ° Pe 32 iS 
(For ampacity, me X-ray tube associaL v*.h 1 It c ^ b ° dy ' 

flgure.) Proving device 28. interface sTln^ ' ^ 

with a control unit 34 ThJ "uorosoope 32 all communicate 

information 1*3,1 " °' ^ 2 ° °~ 

—rah, ^iceTit ~ ^ ~ 

Insertion of the catheter *nn o • w measurements associated with 

.« inte^rrja" ap2r "dTT ^ ^ - 
therapeutic and*, diagnost oT' H k ** Ca ' he ' er ~S *• 

conveys X-ray imag ^ Perf0 ™* a "« fl ~pe 32 



The data are preferably displayed on console 34 via a pair of d„„, 
monitors 36. Preferablv ™=, ~< ^ of dls P | ays, 

— movement' J ^ ^ — " 

oZl n 1 ZT Pr0,eSSi ° na '' ,nVenH ° n can b * ~* adapted b 

ssss : • or an automa,ed su ° h - a — • — «* or 
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™om or ,n an area of ZTol , ^ " ^ ^ " ,h ° 
fluoroscope X-ray tube ThHlIi 96 ~ b * ■» 

5 oo mm unica«,on with tn^ e 34 t T^' * *** " «*- 

relevant information an " th ^M ""** Staff - •» 

in rrrirr* oonso,e * or certain — —* - 

vessel 44. Once »7ZZ £ T*" ~ 42 W ° 

over «ha guide ». re J d » ,s slipped 

— - - Hear, 24 or oTZ £££ * — ,noneo ftt ,e 

- anr; srr r crir may t • — ■ 

pass^ , hrouflh ^ ^ lnto ^ « :;;:;;rr:r on ' may be 

and ancillary instrument am .ho™, , 9Ulds we ' «*wter 

types known in the " ™ SUbS,anHa " y Simllar *> *** of tnese 

^Z^JZZZ 100 — — of 

"near and ro ,a,iona, nZS^T ^ ^ ' ~ 

skilled I~treTn 0 a C ;:: e 77*" ^ " * * * « 
.o iilustnate one ImZe^n 6mb0dimen ' * , ~ " 100 * 
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Transmission mechanism mn „ 
-me stationer, parts that J*™ " »T« - - « of rotating parts and 
The combined motion of J™™ «» when driven by two TOtors . 

ro.a,ionai, y , or ^ The «* the guide wire „,eari, 

turret. 96arS to P ass motion from the motors to the 

bosh ,0 base 67 in a nLnlt? °* 81 ' S ^ via a 

31 and second main gear 8 ^2,7"" °' *« «~ 

Permitsnotationa, n^Lem of p^nl T ""^ °~ 81 3 manner - 
Rrstm ' Part82,ndepende "*ofte tmaing ear 8 i. 

•on. drive so™ To^ZTsZ T °T * aCCept ™«* *«• 

by a motor (no, shown,. An or oth "** ** ^ "** is *— 

the motor or ,he drive screw 61 P ° Si *'° n SenSOr can b * 'nstaiied on 

•o facfcte ^^1"" t0 S ' 0t 73 ° f 9Sar 82 ' * Plater 
The sJo, enab.es insertion 83 " d 84 *"» *• 

and between roiiere 83 and « the * ,hro ^ .he sio, 

<he guide wire and feed „ th ^ 3 h 2 ^ '° ' n8ert »» - - 

-~ a. which to app, y the nZ s^JT'l P ° W °" «* ^de 

9uide wire instead of having ,o' « h *"' ™ <* th. 

roiiers. ^ '° PU " 1,19 en *» ""»» of the wire through the 
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5 drive shaft 64 which is tum„H k SCreW 62 h turned by 

To use the slots in gears 81 and R? for «. 
activates a control on consol 34 The . PUrP0SeS ' ,he ° p9rator 

slots from feedback ZTT ^ ^ * e POSition ° f »» 

system calcuC J l elt^r;" *" ~ T "° 

inserted/removed heWVfrom rollers 83 and 84 * °" * 

- han r i^rrrr: * re ar * drive ■ * — 

ro »er83lsdnven%XTea T 6 S " Z-T™" ** ^ ^ 
motion moves the , " "°° nd "* 98ar 82 ' ™ s 

ro . a .ion. insane ^Z^TT "* ^ * - *" *» - 
patient. '° ^ ° r re,racts •» guide wire from the 

.ova^ri^r; :;r:r a9ainst part 83 and * •» 

roller 84 and drive roller 83 such th ^ *" " e,Ween h ° W - 

* a prefer aZdZ.Tr *" * "* *"* W " h ° Ut 

loading am, 70. HoidTr e, 4 reT ' i0n ' "* " S ^ 

ensudng , ha, holder nolier ^Tr ^ "** ° 3 ' *-* 

rotates at the same speed as drive roller 83. 
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5 guide wire motion similar to th»t =, . S ' BSU " S in ra <a«°nal 

*e guide wire manly ^ * "•"» When 

rote , e aitr~ r 8 : r tes on ■* main - 81 ■ — 83 - - 

10 N-^-.^^^^J^^ - - ope.rator 

described here this is accomplished as Lowa " ^ emb0diment 

- linear motion only: rotation of front main gear 82 only 

15 " rotatior ial motion only rotation nf iwi, ~ • 

same direction ^ ^ 81 and 82 ' in the 

' Iinear and rotational motion. 

Combined movement of main near* ft-i =mw do 
■ results in the desired motion. 82 "* ™ ta " w to fte ° ther 

20 as ,o„oT Ua "° n form ' <V> <* m °~ ** -in g eam 81 and 82 are 

Vlinear = V(81)+V(82) 
Vrotation = V(81) 

» Vtrnea^r """^ ^ Vro,aU ° n= °' ^ V(81 >=°' <— 
For rotational movement only, Vrotation = V(81) 
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tterJ ZT ^ r0tati0nal m °~' V rot ation=V(81> 

.Wore Qnce the rm Y» £ 

rotaton speed (Vrotation = V81), then V(82) is known. 

about r SWOn ' ranSlati0n ro " erS 91 ^ 92 are raltere "* ™ to rotate 

2 J2£T h °' din9 ^ 9Uid9 Wire betWee " "» «*- pressure 
that tongrtud.a, movement of the guide wire oauses a corresponding rotation of 

the miters. The rotatton of toe rollers is measured by an encoder or othe^ 
pos,„on sensor, oonnected to shaft 93. Shaft 93 is oommon for both the encode 
and position translation roller 91 Therefore th» »,™h 

„ f m= „- . , neretore the enooder measures the movement 

of pos,t,on translation miier 91 and, thereby, the linear movement of the guide 
we. For purposes of olosing a contto, ioop, toe actoa, iinear movement of he 

meaSUred ^ ^ enCOdSr t0 Sha « 93 ~> - -""P— « h 

me motor movements measured by the encoders attached to toe moto re or to the 
dnve screws 61 and 62. 

If the actual position of toe guide wire measi ir<*i h., «,„ . 
to Shaft tn i« hh» w o wire measured by the encoder connected 

to Shaft 93 ,s different from that expected from the movement of the moto re it 

;:ts ; z me 9u,de wire is encoumerin9 ~ ~ 

to th,s cond.bon can be programmed, for example, stop movement of toe guide 
w,re, rettac, toe guide wire, generate some type of alarm, ete 
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iz ri r, s ' ot enab,es ,nse,tion ° f the «**• «*• * «~ 

dreotly through the slot and between linear drive roltere 113 end 1,6 thereby 
•el.m.nat.ng the need to insert the end o, «he guide wi re and feed i. thlghTnM 
ft. desired point on the guide wire a, „ hich t0 appiy the r ^ 
S,m,any the s,o« enables direot removal o, the guide wire instead o/havingCi 
the ent.ro lengths the wire through the rollers. 

^^^ersnaandlieholdtheguidewireanddriveitlineady by 
trans,*™ meohanioa, energy reoeived through motor 114. The Z 2 
mounted on main gear 117 suoh that when main gear 117 rotates Jl " 
compnsing the rollers rotates with it. assembly 

Motor 114 reoeive its power in a manner that enables eonttolled 
, nsm,ss,on of power whiie leaving the motor tree to rotate wtth main geaM^ 

pTwld 1 ,0 aCCOmP " Sh ,NS - F ° r °~ ^ ™J oan be 

powered by a self-contained souroe. suoh as an interna, battery or through 
electncal c rcuit 111 Circuit m i. - ■ «""•* ° r mrougn 

oear 117 ,h a r • ^" C ' rCU " ' m P>°™*«e<> a ooil on main 

gear 17 that ,s movably In contact with bashes looated on base 115. Control of 
.he motor oan be imp,emen,ed via a wireless means (suoh as infra red 

c.rcu.t 111 , n the case of that implementation. 

th« ^^Tr" 6 " 16 ^ ° f ^ 9UfdG W,Ye iS accom P"shed by motor 1 14 rotating 
the rollers 1 1 3 and 1 1 6 only. ^ 

Relatione, movement of the guide wire ,s aocom P ,ished by motor 118 

ZZZ" 9 rT ™ S TOta,eC ^ aSSSmbly »W roilers 113 and 
1 16, thereby rotating the guide wire. 
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Combined linear and rotational movement of the guide wire can be done 
by com b( n,„g movement of both motors, eaoh controlled independent of the 
other. 

Position of the motors and of the guide wire can be tracked by position 
sensors as was described earlier in this disclosure. 

It should be dear that the description of the embodiments and attached 
Figures set forth in mis specification serves only for a batter understanding of the 
..nvention, without limiting its scope as covered by the following Claims. 

It should also be dear that a person skilled In the art. after reading the 
present specification could make adjustments or amendments to the attached 
Figures and absve described embodiments that would still be covered by the 
following Claims. 
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CLAIMS 



1. An apparatus for .mparting motion from a, leas, one of a plurality of motion 
sources ,n,o iinear, rotary, or combined linear and ratary motion 0 f IT 
elongated device, the apparatus compneing: 

ZSZZ ,rans,a " n9 ,he mo,ion ,0 ,inear °' — — °< - 

2. The apparatus of claim 1 where the externa, motion source is a motor. ' 

3. The apparatus of claim 2 further comprising: 

a controller electrically connected via drive circuitry to the motor and 
. rece,v,ng positioning commands mom an individual or machine- 

melZ fe6dbaCk SenS ° r ~ 9 ~ - - -e 

wherein mo«on of the eiongated device is conned by a closed contra, 
loop compns,ng the controHer driving me motor and the sensor 
Proving feedbac. about the elongated device motion to the contrZ 

4. Theapparatus of claim 1 wherein the e,or*a,ed device Is a medical device. 

5. The apparatus of claim 1 wherein the eiongated device is a guide wire. 

6. The apparatus of claim 1 wherein the elongated device is a catheter. 

? ' larmTT aPParalUS imPart ' ng " near ' ™<*<°<> *"d 

rotary mouon to an eiongated device, the apparatus comprising: 

a first main gear regionally attached to a support and capable of being 
dnven by a first drive: 

a second main gear coaxially and rotatlonally attached to the firat main 
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s zzz rnr to a ro,,er drive - and — - 

irrr: ,n whioh * e e ' on9ated device may ^ ««- *• an 

-» of the elongated device* rote ,ion. the iinear drive coupled «o the 

eir r such ,hat when ,he flrat main — •» ~ £ 

elongated dev,ce „ roteted about the ^ 

rrrr;; drive bein9 ^ * - — — ~ 

10 8. The apparatus of claim 7, wherein the fins, drive and the second drive 

9. Theapparau.s of ciaim 7. wherein the fira, drive and «he second drive are 

15 10. The apparatus of Cain, 7, wherein the flrs, main gear and ,he second main 
gear are each provided with a slot to enable later*, in. 
elongated device. ' nS9rt '° n °' removal of «*> 

1 1. The apparatus of claim 10. wherein the first drive and the second drive am 
Proved with a position .racking mechanism so as «o allow automated 
20 a„gnmen, of the siots for insertion or removal of the eiongated devte 

" da ' m 7 ' Where ' n "* " near ddVe «»» - Seanad 
rollers that are geared to the second main gear. 

13. The apparatus of Calm 12, wherein the two gearnd mlle* resilientlygrip the 

14. ^PParatus of Cairn 7, wherein a firs, position sensor measunas me 
Pcs„,on o, me flrs, drive and a second poslflon sensor measures ,he isflion 
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5 is measured, whereby at^l ,T mOVement * "* e ' 0n9a,ed devi ~ 

•» eiongated JS^Tr '° 0p " 0 -"**" *• — position of 

a uevice Trom the linear position senior anr i *u *• . 

•16. The epperatus „ dalm 7 „ (he e|ongated devjce is a ^ ^ 

17. The eppere.es of Cairn 7 wherein the eiongated device ,s a guide wire 
0 18. The apparatus o, ciaim T wherein the eiongated dev|ce „ . catheter 

ir b ~r ,y attached ,o a — « — - — 

a iinear driv ln which ^ ^ ^ 

ax, of the eiongated device's rotation, the , inear drive ^ 

«rst ma,n gear, SUC h that when ^ ^> «- 

-tion to the eiongat JdeZ 3 ^ ^ '° imPart *~ 

2 O.The o ap P are,uso,o,e im1 g, wherein <he flrsl drive and the second ddve a re 

21 ' e T ne e JTr S * ° laim 19 ' " h "*' ' he main ^ar is provided with a s ,o. to 
enabie tetera, insertion or remove, of the eiongated devioe. 

22. The apparatus of olaim 21, wherein the first drive and the second dnv 
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alignment of the slot and the .inear drive for insertion or remove, of the 
elongated device. 

23 ' ^ir ara,us of da,m 19, wherein ,he iinear drive °° mprises ^ 

24. The apparatus of claim 23, wherein ,he two geared roilers resiliently grip the 
elongated devioe, and may be separated in order to insert or remove the 
elongated device. 

* 

25. The apparatus of Cairn 19. wherein a first position sensor measures the " 
positton of the flrst drive and a second position sensor measures the positon 
of the seoond drive, whereby an open control loop can be applied to the 
operation of the first and second drives. 

26. The apparatus of claims 24 and 25, wherein the two geared roliers a re 
connected to a linear position sensor, whereby the actual movement of the 
elongated device Is measured, whereby a closed control loop comprising the 
actua, position of the elongated device from the linear posidon sensor and 
the first and second drive positions from the first and second position 
sensors. 

27. The apparatus of claim 19 wherein the first drive comprises a motor that 
.mparts rotationa. force to a first d, ive roller that both imparts rotational force 
to the main gear and imparts rotational force via a translation roller to a 
second drive roller that also imparts force to the main gear. 

28. The apparatus of claim 19 wherein the second drive is a motor that is driven 
by an internal source and controlled via wireless means. 

29. The apparatus of claim 19 wherein the second drive is a that is driven by 
power from a coil on the main gear that is in contact with brushes on the 
base. 



30. The apparatus of claim 19 wherein the elongated device 



is a medical device. 



25 



31. The apparatus of claim 19 wherein the elongated device is a guide wire r 

32. The apparatus of claim 19 wherein the elongated device is a catheter. 

33. A method for imparting linear, rotary, or combined linear and rotary motion to 
an elongated device, the method comprising: 

rotating a first main gear nationally attached to a support and capable 
of being driven by a first drive; 

rotating a second main gear coaxially and rotationally attached to the 
first main gear, the second main gear geared to a roller drive gear and 
capable of being driven by a second drive; 

engaging the elongated device along an axis of the elongated device's 
rotation in a linear drive, the linear drive coupled to the first main gear 
. such that when the first main gear is rotated, the elongated device is 
rotated about the elongated device's axis of rotation, the linear drive 
be.ng geared to the roller drive gear, such that when the second main 
gear is rotated the linear drive imparts linear motion to the elongated 
device. 

34. A method for imparting linear, rotary, or combined linear and rotary motion to 
an elongated device, the method comprising: 

rotating a main gear rotationally attached to a support and capable of being 
driven by a first drive; 

engaging the elongated device along an axis of the elongated device's 
rotation in a linear drive, the linear drive coup.ed to the main gear, such that 
when the main gear is rotated, the elongated device is rotated about the 
elongated device's axis of rotation, the linear drive being geared to a second 
drive, such that the linear drive imparts linear motion to the elongated device 
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35. A method for imparting linear, rotary, or combined linear and rotary motion 
to an elongated device, substantially as described in the present specification, 
accompanying drawings and appending claims. 



36. A transmission apparatus for imparting linear, rotary, or combined linear 
and rotary motion to an elongated device, substantially as described in the 
present specification, accompanying drawings and appending claims. 
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